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where B, is the cut-off rigidity at the surface of the earthc and ]Ph is the 

cut-df rigidity at h km, the altftude of the satelkite. 

intagrated over all poseibbs directions of acceptance. Calculations relating 

rigidity w a s  determined and applied. 



render %he data u~elesa  for the present purposes. A statistical procedure 

A. Quiet Period spectrum 

In order to provide a basis for the determination of the aver- 



not adequately represent aBB the data. A mPnimurn three different ex- 

cable. 
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Spectral parameters after chronological sorting, 

2-week perbode K RO 

1684 f 69 

1631 f 56 

1537 f 61 

1581 f 68 

1761 f 48 

8.62 4z .59  

8.84 f .51  

0.16 f .37 

91.72 f .43 

"8.57 f *24 



TABLE 2 

Spectral parameters determined after E$, index sorting. 

Kpc 2 

% r S  

7.72 f 0.40 

8.13 f 8.33 

7.8% f 0.31 





TABLE 3 

Spectral parameters determined after neutron monitor intensity sorting. 

81.1 - 12.3 
12.41 - 82.6 

I%*?  - 63.2 
13.3  - 94.1 

1706 f 47 

1739 f 46 

1633 f 43 

16136 f 55 

7.62 2 .26 

a. 55 -9: .27 

8-32 e .31 

8.19 f .3'8 
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Corresponding valuss of Ro a d  K are also shown. &I Fig. 7, the per- 

centage change in the heavy nucleus flux is plotted a s  a €unction of geo- 

magnetic cut-off rigidity. The percentage changes in the integral inten- 

sity, baaed upon various differential variation spectra, are also shown, 

The Expiorer VII measurements satisfy the differenthi reiationoiiip 

B J / J  = KRo1*O, L e .  the differential change in intenstty is inversely pro- 

portional to  the rigidity. 

In order to compare the above results with the data from neutron 

monitors, the integral intensity change was deduced from data recorded 

at a number of stations, and a smooth curve w a s  plotted. The pointsl 

represented as triaanghs were obtained in this manner. The solid line 

passing through these points repreeente the expected change in neutron 

monitor intensity resulting from a differential variation spectrum of the 

type 6Y/J = KR 

the same for heavy nuclei and for protons. 

. Thus, the differential change in the spectrum w a s  -1.0 

IV. SOLAR PARTICLE EVENTS 

A number of smlyses relating to the poseible arrival of S Q ~ C ~ P -  

* 
produced heavy nuclei were conducted. Ground-based %pnstPumenta de - 
tech8 Ob arrival ~f solar particks on five occasions during the life- 

time of the Explorer VU heavy nucleus esqmrimerat. The ffrot, 4 May, 

1960, was very short-lived, and, udorlhmately, no heavy nucleus data 
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vu. CONCLWSIOMS 

Despite the lidtations imposed by the lack of o&oard storage and 

the availability af only a limited amount ob real-time telemetry, signiff- 

cant results were obtahed from t.k Explorer VvHI[ heavy nucl@zas experi- 

ment. ]In particular, heavy nuclei emdtted by the sun were detected for 

the first time by P satellite-borne instrument. Significant details con- 

cerning the arrival of these particles at the earth, and their rigidity 

~ipcmtrum, were derived from a very Urntted amount 0% dah. The spec- 

cd solar disturbance were revealed. Finally, the mature of the eolar cycle 
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modulation). The value of W, changes during the solar cycle, and may be 

very much greater during the transient events than during the so-called 

"quiet" pesi&s aPlrcaagkout the solar cycle. 

The great expansion iW the vo%ume of &$a wMch could be achieved 

with onboard storage and an increase in the aim 04 the detector W Q U ~ ~  

make it possible to study in considerably greatas detail the nature nP the 

modulation mec~rPf8me * Although the slmpk gu1se-bodzration Cbmber 

may n ~ t  be characterized by the degree of reaslutisn which Is, in princi- 

ple, attabable with more complex detectors, the Ugh counting rates of 

which it is capable represent a distinct advantage which has not been 

adequately explelted. 



REFERENCES 

$1 A. C. Dtnrney, HI. Elliot, W. H. Hyncllsand J. J. Quenby, Space 

5) B'. R. Webber, Progress in Elementary Particle arad Cosmic B~J- 

Physics, Volume vt Chapter IH, page 75, 1962. 



Publications 

S t e l U t e  Inveatfgation d Time Variations of Heavy Nuclei tn the Primary 
Cosmic Radiation 

Martin A. Pomerantz and Louis Witten 
J. Phye. Soe. af Japan, Vof. 17, Supplement A-IU, hbernationa1 Conference 
en COSz?2k HqyS and ?he zk%rth StsrEl, p. 4Q, 1962 

§pec9rmnn of Heavy Nuclei in the Primary Cosmic Radiation 
14. P . Pomerantz, SI P. Duggal and E. Witten 
Space Research $VI Proceedings of the Fourth bternational Space Science 
Symposium, t&areaw, P o ~ R ~ ,  June 3 - 12, 1963 

In Preparation 

%tellUte fngtestigation af Time V~lriatfo~s of Heavy Nuclei in the Primary 
Cosmic Radiation 
M. A. Pomerantz and L. 'Wittan 
lgnternaational Conference on Ccaemic Rays ami the Earth Storm, Kyako, Japan 
September 4 0 14, 1961 



-22- 

Long Term Variation ~f Primary Cosmic Ways with Z - 6 
S. P. Duggal and M. A.  Fowerpnnta 
WasMuigton meetfag af the American Fhgrsical Society, April 27 - 30, 1964 


